Gaze and smooth pursuit signals interact in parietal area 7m of the behaving monkey.
Posterior parietal cortex is a region specialized for multimodal integration and coordinate transformations which converts sensory input to motor output. Eye position signals are crucial for such transformations, because they are needed to the inner reconstruction of a stable image of the outside world in spite of eye movements. Area 7m is a parietal area anatomically connected with oculomotor structures such as frontal eye field and superior colliculus. The aim of this study was to assess if neurons in area 7m possess activity related to eye movements, and if so, which sort of movements are processed. We recorded the extracellular activity of 7m neurons in two monkeys trained in both a smooth pursuit and a visually guided saccade task. The majority of neurons tested with the smooth pursuit task (16/17) showed directional selectivity influenced by the eye position. Moreover, these neurons were tuned to inward or outward pursuit with respect to the center of extra-personal visual space. About half of the cells (11/24) tested with the saccade task changed their activity during the pre-saccadic period. The majority of neurons presented post-saccadic activity: most of the cells showed a directionally-selective phasic response and a modulation by eye position during fixation (23/24). Overall, we observed that area 7m contains a population of neurons signaling smooth pursuit direction at certain eye position and saccade direction toward specific portions of the visual space. We hypothesize that area 7m might be involved in spatial map updating which can be used for spatial orientation.